SUMMARY Fifty-six blood donor sera were examined by indirect immunofluorescence for IgG antibodies to a selection of anaerobic bacterial strains, often isolated from wound cultures. Another 25 sera were examined for IgG antibodies to six NCTC Bacteroides strains. A wide range of IgG antibody titres were found against Fusobacterium, Clostridium, and anaerobic streptococcal species. Very low titres were found against the Bacteroides strains. It is suggested that the testing of a single serum specimen for IgG antibodies against a representative collection of Bacteroides fragilis strains could be helpful in verifying a clinical suspicion of infection with these organisms.
During the last decade several reports have appeared concerning the humoral immune response to anaerobic bacterial infections, due mainly to bacteroides,'l-5but also to fusobacteria,6 clostridia,l 6 and anaerobic cocci.7 8 Antibodies have been detected with tube agglutination,1-3 immunodiffusion,' 3 4 6and indirect immunofluorescence,1-3 [5] [6] [7] [8] as well as with other immune assays.2 5-7 However, relatively wide ranges of antibody titres have been demonstrated also in normal sera against species mentioned above.1 3 5-10 Particularly high titres have been found against some strains of Clostridium perfringens.8 11 The demonstration of an active immune response or, as has been proposed by some authors,'2 strongly elevated titres in single serum specimens, especially when related to IgG antibodies, is of diagnostic significance when an anaerobic infection is suspected. Hofstad13 suggested that because of the common occurrence of IgM antibodies to anaerobes in normal sera the demonstration of IgG antibodies would be more valuable when trying to detect an anaerobic infection by means of serology.
We have studied the occurrence of IgG antibodies in sera from healthy individuals against various anaerobic species, often associated with anaerobic infections. Material The sera were inactivated for 30 minutes at 56°C. They were kept frozen at -70°C until used.
PREPARATION OF ANTIGENS
The bacteria were grown on solid media as described above and harvested in sterile 0 15 M sodium chloride after 48 hours. The cells were washed three times and resuspended in phosphate-buffered saline (PBS), pH 7 2, to a concentration of approximately 108 cells/ml. Glass slides with circular areas of 50-2 mm2 (Novakemi AB, Sweden) were used for smears. On each area 001 ml bacterial suspension was smeared. The slides were air-dried and stored at -20°C until used.
INDIRECT IMMUNOFLUORESCENCE TESTS
Heat-inactivated serum specimens were diluted 1:10 to 1:1280 in twofold increments in PBS containing 4% bovine serum albumin; 0 01 ml of each dilution was allowed to react for 30 minutes with the bacteria on the slides, which were incubated in a moist chamber at 37°C. After washing in PBS for 10 minutes 001 ml of fluorescein-isothiocyanate (FITC)-labelled rabbit antihuman IgG (DAKO immunoglobulins, Copenhagen, Denmark), incubated at 370C for 30 minutes, and washed with PBS as above. The conjugate had the molar F/P ratio of 2-3 and was diluted 1:10 in PBS. Various dilutions were checked and 1:10 gave optimal results. The slides were mounted under a cover glass with phosphate-buffered glycerin. The preparations were read under a Zeiss Standard 14 fluorescence microscope equipped with incident light using narrow blue band activation and an LP 520 as a secondary filter. The lamp was an Osram HBO 50 mercury lamp and the objective was a planapochromate 100/1 25. The criteria for recording the specific staining of the bacteria have been stated.8
Controls with smears stained only with the conjugate were always included.
Results
Antibody titres found in 56 blood donor sera against the 21 anaerobic strains representing various species are shown in Table 1 .
Antibodies were found in most or all sera against three of the F. nucleatum strains, sometimes in high titres. Titres were much lower against the fourth strain, and 37 sera were negative. The F. naviforme strain reacted with half the sera in titres up to 1/40-1/80.
Antibody titres of 1/20 to V. alcalescens were found in one-third of the sera.
Titres against two of the Cl. ramosum strains were sometimes quite high; a majority of the sera were positive > 1/20. Very few sera were positive for the third strain. Most sera gave very high titres against the Cl. perfringens strain.
Most sera gave low titres against two P. asaccharolyticus strains, never exceeding 1/20. Most sera, however, had titres against the third strain, 25 of them as high as 1/1280.
A majority of the sera were negative against two strains of P. prevotii, while many sera were positive against the remaining two strains.
Most of the sera had titres < 1/10 against one strain of P. magnus, all gave titres > 1/40 with a strain ofP. anaerobius, often in very high titres.
Antibody titres against a B. fragilis strain were very low, never exceeding 1/20. The same was true for B. vulgatus, with titres of 1/40 in only a few cases. The demonstration of an increase of specific IgG antibodies against pathogenic microbial agents is axiomatic for the serodiagnosis of many infectious diseases and has been shown to be true for anaerobic bacterial infections also.1 3 5 6 
